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Credit risk（also called default risk）refers to the loss due to the unexpected 
change of the counterparty’s credit quality, including credit downgrade, disability to 
repay, bankruptcy and liquidity. With the rapid development of corporate bond 
market and the global financial innovation, especially the breaking out of sub-prime 
crisis, the importance of credit risk in asset pricing and risk management is known to 
all. Although China’s corporate bond market is not as developed as that of the US 
and the Europe, the innovation in this field is growing rapidly. Therefore research on 
credit risk has significant theoretical and practical meaning to China’s corporate 
bond market. 
This paper firstly compares the structural model and reduced form model, and 
then mainly focuses on the credit risk in China’s corporate bond. This paper uses the 
method of Duffie and Singleton, which is, based on the reduced form model, using 
discount rate to calculate the value directly. The discount rate equals risk-free rate 
plus credit risk premium. The default probability follows a Poisson process with the 
intensityλ , in addition, we assume default intensityλ as a square root process, and 
provide explicit solution for credit risk corporate bond price. For each class of bond, 
this paper estimates the parameters of the model and the implied intensity process by 
fitting to a cross section of corporate bond price. And then, I compare the default 
intensity of two classes of bond, and compare the model efficiency of the model I 
use in this paper with that of a simple model. Finally, I analyze the credit spread of 
corporate bonds. The programming language is MATLAB. 
The innovations of this paper are using different data to compare the difference 
of default intensity of two classes of corporate bond and using the same data to 
compare different models’ efficiency.  
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起的损失，包括信用降级、不能支付债务和破产清算。 
信用风险是非常复杂的，其变量主要有：（1）违约概率（Probability of 
Default）；（2）违约损失（Lose given Default），它等于 1 减去违约发生时的回



















F 、公司的价值 V，是随时间变化的，可以用扩散型的随机过程来描述它， 
( )dV V C dt Vdzμ σ= − +                          
其中，μ是公司每单位时刻的即时收益率，C 是每单位时刻公司付给股东
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D，如果在债券到期日 T，公司资产价值 V 低于 D，就发生违约，此时所有者
权益为零，如果在 T，公司价值 V 大于 D，那么公司所有者权益为 TV D− 。在
默顿的这个模型中，T 时刻所有者权益的价值为： 
max( ,0)T TE V D= −  
由此可以看出，所有者权益是公司资产价值的看涨期权，其执行价为债券
的面值 D。运用 Black 和 Scholes[2]的期权定价理论可求得在 t时刻所有者权益的
价值： 
( )
1 2( ) ( )
r T t
t tE V N d De N d
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于是，有违约风险的债券，在时刻，其价值为：    
( )
1 2( ) ( )
r T t
t t t t tp V E V V N d De N d
− −= − = − +                         （1-2） 
在风险中性测度下，其违约概率为： 




很多学者扩展了默顿的研究，Geske[3]以及 Geske 和 Jonson[4]把研究范围扩
展到带息票的有违约风险债券；Ho 和 Singer[5,6]讨论了各种契约保护条款对模型
的影响；Chance[7]研究久期对有违约风险的债券的影响；而 Shimko，Tejima 和
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人从管理不善的股东手中接过企业的管理权。在这个模型中，违约时刻τ ，是
企业资产价值在到期日之前首次低于这一违约阙值，或者在到期日低于债务面
值的 小时间，也就是 1 2min( , )τ τ τ= 。其中， 1τ 是公司资产价值 V 首次到达违
约阙值 ( )r Th he ττ




CIR 利率模型和违约阙值为 1cγ − 的情况；Nielson，Saa-Requejo 和 Santa-Clara[14]
考虑了 Vasicek[9]利率模型和违约阙值为 ( )F t 的情况；而 Briys 和 de Varenne[15]
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所谓“简化”，其实是指对导致违约事件的经济学背景的简化。简化更具一般性，
因为它们能够用简单的方法对突然发生的违约事件进行描述。 
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